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Introduction

Endometrial cancer is the second most common cancer 
in developing countries. Surgical staging is often the 
main treatment strategy for it. When technically feasible, 
minimally invasive surgery (laparoscopy or robotics) is the 
preferred surgical method. Laparoscopic surgery has the 

advantages of less trauma, less bleeding during operation, 
and quick recovery after operation. Compared with 
traditional laparoscopy, staging surgery for endometrial 
cancer under transvaginal natural orifice transluminal 
endoscopic surgery (vNOTES) can effectively reduce 
surgical-related complications (1-4). Sentinel lymph node 
biopsy (SLNB) has been widely used in the surgical staging 
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of early endometrial cancer (5-7). SLNB by vNOTES is 
mainly performed through the transperitoneal approach, 
and there have been reports of attempts to perform 
SLNB through the retroperitoneal approach. In 2019,  
Baekelandt (8) at first introduced this new retroperitoneal 
method by vNOTES, believing that this method was more 
conducive to exposing the retroperitoneal space including 
the iliac vessels, the tail of the obturator space, and the 
sacral plexus. Although the retroperitoneal approach seems 
to be able to better expose pelvic lymph nodes, there are 
few reports of this technique in the literature of endometrial 
cancer staging surgery except some case reports and case 
series reports (8-11). Retroperitoneal SLNB by vNOTES 
in endometrial cancer is still in the exploration stage. 

In the case reported here, the patient was a 42-year-old  
female who was hospitalized for “irregular vaginal bleeding 
for 3 months”. Hysteroscopy endometrial biopsy revealed 
“atypical hyperplasia of the endometrium, local endometrial 
cancer”. This patient had no family history of tumor and 

Lynch syndrome, and no relevant genetic testing was 
performed. We performed retroperitoneal SLNB, total 
hysterectomy, and bilateral appendectomy by vNOTES. 
In this video, we introduce the operation process of 
retroperitoneal SLNB vNOTES in detail, and explore 
its feasibility and safety in early endometrial cancer. We 
present this article in accordance with the SUPER reporting 
checklist (available at https://gpm.amegroups.com/article/
view/10.21037/gpm-23-4/rc).

Preoperative preparations and requirements 

The preoperative preparation of the patient was the same 
as that of conventional vaginal endoscopic surgery. The 
day before the operation, the patient had a light diet, 
used sodium phosphate to clean the intestinal tract, and 
used antibiotic cefazolin sodium 1 g intravenously half an 
hour before the operation to prevent infection. Surgical 
instruments: special internal diameter 5 cm vNOTES port 
(HangT Port; Beijing HangTian KaDi Technology R&D 
Institute, Beijing, China), laparoscopic near infrared (NIR) 
fluorescent optic device (TC 300, Karl Storz®, Germany), 
and other conventional laparoscopic instruments.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Helsinki Declaration (as revised in 2013). Written informed 
consent was obtained from the patient for publication of 
this manuscript and any accompanying images and video. 
A copy of the written consent is available for review by the 
editorial office of this journal.

The patient was placed in dorsal lithotomy position, and 
a urinary catheter was placed after general anesthesia with 
tracheal intubation.

Step-by-step description

Step 1: a total of 2 mL of indocyanine green (ICG) solution 
at a 1.25 mg/mL concentration was injected into the cervix 
at the 3 and 9 o’clock positions 15 min before surgery 
(Figure 1). 

Step 2: No. 4 silk suture was used to suture the exocervix 
to prevent tumor spreading (Figure 2).

Step 3: establishment of retroperitoneal space.
(I) Circumferentially cut the vaginal wall 0.5 cm below 

the cervical vaginal junction, passively separate 
the retroperitoneal space along the left fornix 

Highlight box

Surgical highlights
• This is a new surgical method for pelvic sentinel lymph node 

resection without entering into the abdominal cavity.
• Transvaginal retroperitoneal sentinel lymph node resection can 

avoid the interference of the intestine in the surgery, as well as the 
damage caused by the surgery to the intestine.

What is conventional and what is novel/modified?
• The traditional sentinel lymph node resection for endometrial 

cancer is performed transabdominal laparoscopy. In recent years, 
transvaginal natural orifice transluminal endoscopic surgery 
(vNOTES) technology has been widely used by gynecologist 
surgeons in gynecological benign diseases and early malignant 
tumors, especially in early endometrial cancer. But these surgeries 
are all performed through the transperitoneal approach, and we 
are exploring a new surgical method, the retroperitoneal vNOTES 
sentinel lymph node resection, which may be a safer and more 
minimally invasive surgical method.

What is the implication, and what should change now?
• With the application of vNOTES in gynecological tumors, 

gynecological oncologists are exploring more minimally invasive 
methods to reduce surgical complications. The method we 
proposed in this study may be a good attempt to make it safer and 
minimally invasive for early cancer patients. Of course, this also 
poses new challenges for gynecologists, such as how to successfully 
establish a retroperitoneal space and how to successfully separate 
blood vessels, nerves, and lymph nodes in the retroperitoneal 
space.

https://gpm.amegroups.com/article/view/10.21037/gpm-23-4/rc
https://gpm.amegroups.com/article/view/10.21037/gpm-23-4/rc
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incision towards the pelvic side wall, and enter the 
obturator fossa (Figure 3). 

(II) Insert a 24-F catheter into the obturator fossa, and 
inject 60 mL physiological saline into the balloon 
to expand the potential space. 

(III) Insert the vNOTES port with a diameter of 5 cm 
inner ring into the retroperitoneal cavity, place a 
support device in the vagina to avoid the prolapse 

of the vNOTES port inner ring, connect the 
sealing cover, and maintain the CO2 pressure in the 
retroperitoneal space to 8–10 mmHg. 

Step 4: resection of pelvic sentinel lymph nodes.
(I) We use conventional laparoscopic instruments for 

operation. The obturator nerve, ureter, external 
iliac vessels, and internal iliac vessels were identified 
by careful dissection from the tail of the obturator 
fossa (Figure 4).

(II) Sentinel lymph node (SLN) were identified and 
removed by careful dissection (Figure 5). 

(III) Then the same operation was performed on the 
opposite side. 

The surgical process was displayed in the video (Video 1).
Subsequently, the operation was completed through 

vagina-assisted vNOTES hysterectomy and bilateral 
salpingo-oophorectomy. Absorbable sutures were used to 
close the vaginal vault from the anterior to the posterior 
vaginal wall. 

Postoperative considerations and tasks

The operation lasted 116 minutes and the patient lost  

Figure 1 Injection of ICG into cervix. ICG, indocyanine green.

Figure 5 Retroperitoneal pelvic SLNs. SLN, sentinel lymph node. 

Figure 4 Retroperitoneal pelvic vessels and nerves.

Figure 3 Access to the pelvic retroperitoneal space.

Figure 2 Suture the exocervix to prevent tumor spreading.
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90 mL of blood. The patient was discharged and started 
with a liquid diet 6 hours after surgery. The urinary catheter 
was removed on the first postoperative day and the patient 
was discharged 2 days after surgery. The final pathological 
report showed that differentiated endometrial carcinoma 
in the uterus, infiltrating the superficial layer of the muscle 
wall (<1/2 layer of the muscle wall), without definite 
vascular cancer thrombi or nerve invasion. There were four 
left pelvic lymph nodes and four right pelvic lymph nodes 
were resected, all of which were negative. The patient was 
followed up for 12 months without complications.

Tips and pearls

(I) The establishment of retroperitoneal space is the key to 
successful surgery.

(II) If the establishment of retroperitoneal space fails, 
intraperitoneal surgery through vNOTES or abdominal 
wall is still a reliable remedial measure.

Discussion

The traditional surgical methods for endometrial cancer 
are transabdominal laparoscopic pelvic lymphadenectomy, 
hysterectomy, and bilateral ovariosalpingectomy. In 
recent years, with the exploration of more noninvasive 
surgical methods, vNOTES technology has been widely 
used by gynecologist surgeons in gynecological benign 
diseases and early malignant tumors, especially in early 
endometrial cancer, and proved its reliabilities. SLNB 

can not only improve surgical outcomes, but also retain 
reliable surgical staging results. However, these lymph 
node resection methods all enter the abdominal cavity for 
lymph node resection or sampling. Since Baekelandt (8) at 
first tried transvaginal retroperitoneal sentinel lymph node 
resection, gynecologists have seen another potentially more 
advantageous surgical approach.

The retroperitoneal SLNB by vNOTES may be feasible 
for early endometrial cancer. Since retroperitoneal SLNB 
does not need to enter the abdominal cavity, compared 
with transperitoneal vNOTES, it may have the following 
advantages: first, for the patient, the obturator fossa can 
be easily accessed through the retroperitoneal vNOTES 
approach, where the blood vessels and nerves can be well 
exposed. For the access is next to the cervix, the afferent 
lymph vessels and the true sentinel lymph nodes, which are 
the stained lymph nodes closest to the tumor can be directly 
identified. Since SLN is most common in the external iliac 
or obturator region of patients with endometrial cancer, 
SLNB is more likely to be performed via a retroperitoneal 
approach. When identifying internal iliac blood vessels, 
uterine arteries can also be coagulated, which can reduce 
bleeding during hysterectomy. Second, retroperitoneal 
SLNB can be achieved through lower CO2 pressure 
and no Trendelenburg tilt, which reduces the impact on 
patients’ cardiopulmonary function, even for the elderly 
and obese patients, this seems to be feasible. What’s more, 
the retroperitoneal SLNB is not distracted by the intestinal 
tract and the pelvic adhesion patients with previous 
abdominopelvic surgeries. At the same time, it can also 
avoid bowel injury, has little interference with the intestinal 
tract, and will not leave scars leading to pelvic adhesion, 
which offers greater benefits to obese patients, advanced 
age, and previous abdominopelvic surgeries patients. 

Although this approach has many advantages, we 
acknowledge that it also has some key limitations. Failure 
to establish a retroperitoneal space, peritoneal rupture, and 
vascular injury are still the main reasons for conversion 
to transperitoneal surgery. During the establishment of 
retroperitoneal space, peritoneal rupture should be avoided 
as much as possible. The establishment of retroperitoneal 
space is the key to the success of the operation. In 
addition, the chopstick effect of the instrument and the 
limited operating space are still the main difficulties in the 
retroperitoneal approach by vNOTES, but these difficulties 
can be overcomed by adequate training of surgeons and the 
use of articulating instruments. 

Video 1 Retroperitoneal sentinel lymph node biopsy by 
transvaginal natural orifice transluminal endoscopic surgery in 
early-stage endometrial cancer.
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Conclusions

The retroperitoneal SLNB by vNOTES is an innovative 
attempt in patients with early endometrial cancer. This 
method has many advantages, but there are also some 
limitations, and the feasibility and safety of this method 
need more research to prove.
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